Ob/Gyn providers are faced with both patient discussions and medical decisions related to genetics/genomics daily. Many new screening and molecular tests that take advantage of next-generation sequencing technologies emerge each year. Laboratory representatives marketing their testing products frequently approach providers and patients are exposed to information regarding these tests via the Internet and social media. As a result, genetics and genomics are being integrated into clinical care at a rapid pace. Thus, it is essential that individuals caring for women at any stage of life are well educated regarding genetics and genetic testing.
Unfortunately, current literature suggests that most providers do not feel comfortable with genetics or discussing genetic testing with patients. [2] [3] [4] This extends to physicians in training as well. 3 Despite this, there are milestones from the Accreditation Council for Graduate Medical Education (ACGME) and objectives from the Council on Resident Education for Obstetrics and Gynecology (CREOG) relating specifically to this subset of knowledge. 5, 6 Thus, our objective was to develop a simple and effective women's health genetics curriculum, which can be easily deployed across institutions meeting both ACGME milestones and CREOG objectives. Our hypothesis was that this intervention would result in improved resident knowledge regarding topics in women's health genetics.
Methods
A three-module women's health-oriented genetics curriculum was developed based on a perceived gap in Ob/Gyn resident knowledge regarding genetics and addressing both ACGME milestones and CREOG objectives. Modules were created in PowerPoint and designed to be interactive. These modules were developed by a maternal-fetal medicine (MFM) geneticist, a pediatric geneticist, and two genetic counselors (one with a specialty in reproductive genetics and one with a specialty in cancer genetics). The modules were then reviewed by two additional genetic counselors and a MFM specialist. Content was created for the purpose of being adaptable to a variety of audiences, time frames, and venues. The above instructors also created a knowledge assessment to be given as a pre-and posttests (►Appendix A). The same individuals who reviewed the modules also evaluated this assessment for clarity and content.
The first module, designed to be given by either a geneticist or genetic counselor, focused on basic genetics concepts, including the structure and function of chromosomes, common genetic condition, translocations, molecular genetics, and available cytogenetic and molecular tests. The second module, designed to be taught by either an MFM physician or MFM geneticist, focused on prenatal diagnosis and screening. Finally, the third module, designed to be given by a cancer genetics professional, included discussion of the genetics of cancer, common familial cancer syndromes, and indications for testing. A full outline of the key concepts and associated milestones are listed in ►Table 1. The modules were piloted for Ob/Gyn residents as they are often the health care professional who provides the most genetics education in women's health. However, the modules were designed to also Table 1 Genetics concepts described and discussed during each session of the curriculum with the aligned ACGME milestones and CREOG objectives 5, 6 Session 1 (basic genetics) be usable for family medicine or other health care professionals who provide care to women. Although each module can be presented individually, they were designed to build on each other. At the first institution, an audience response system was used during the lectures to increase interactive audience participation. After completing the sessions, a series of qualitative satisfaction questions to assess satisfaction with the curriculum were asked anonymously.
At the second institution, the workshops were given in a series of three 1-hour sessions during protected resident didactic time. A paper version of the pretest was given before the first module and the posttest was administered following completion of the third module.
Results
Data are being presented per institution, as pre-and posttests were administered and assessed differently. At the first institution, a total of 17/20 residents attended at least one optional module. An audience response system was used to tally responses during the lectures to increase participation and engage the residents. The overall percentage of residents selecting the correct response on each question increased on 10 out of 14 questions between the pre-and posttests. The questions that had the largest percentage increases are displayed in ►Table 2. Among these questions, six questions had more than 70% of residents responded correctly on posttest, compared with five on the pretest. Finally, there were two questions on the pretest that no student answered correctly; 20 and 30% of students answered these two questions correctly, respectively, on the posttest.
Subjective feedback on the modules obtained after the posttest was overwhelmingly positive (►Table 3). Eighty percent of residents felt all three modules were very helpful, while the other 20% found them moderately helpful. The interactive style and presentation were rated as 4/4 by 80% of respondents and 3/4 by 20% of respondents. All participants stated they would strongly recommend this curriculum to other Ob/Gyn residents.
At the second institution, all of the 28 residents attended at least one session. However, of a possible 20 available, 13 residents were at session 1, 14 at session 2, and 13 at session 3. The pre-and posttests were administered and answered on paper. The median score increased significantly from 8/14 Instructors at both institutions described the curriculum as, "easy to implement." Those from the second institution described the format as "easily adaptable to 1 hour time slot" and "an effective way to engage the residents.
Conclusion
We demonstrated that a three-module women's health genetics curriculum is effective at increasing resident knowledge and that this curriculum is easily transferrable between institutions without losing efficacy. We also demonstrated that a curriculum could be designed to meet both ACGME and CREOG objectives.
Despite the frequency with which genetics is utilized in women's health, there is a paucity of data regarding genetics education, though a clear need has been demonstrated. Physician preparedness regarding genetic testing and genetic counseling has been shown by many authors to be poor.
3 Even among Ob/Gyn residents, 76% expressed a desire and need for education regarding hereditary cancer and genetic testing.
7
Among residents entering a genetics-specific residency after completion of a primary residency, ratings by program directors on a scale of 1 to 10, with 1 being minimal, averaged 2.6/10 in prenatal genetics knowledge and 2.8/10 in cancer genetics knowledge. 8 These data highlight the need for increasing genetics education among providers responsible for sending genetic tests. Over 10 years ago, Macri et al described a comprehensive genetics curriculum for Ob/Gyn residents that included two 3-hour didactic sessions and one 3-hour session at a simulation center. 9 After completing this curriculum, nearly 90% of residents showed improved knowledge, and felt subjectively more confident with material relating to genetics. In this new era of genomic medicine, it is even more critical to explore ways of increasing trainee's knowledge in genetics and genomics. Though residents demonstrated significantly increased knowledge with this approach, not all Ob/Gyn residency programs have the time or the resources to implement such a comprehensive curriculum. Trainees in other specialties that provide prenatal care and women's health care, such as family medicine residents and internal medicine residents, are even less likely to have the time and resources for an intensive curriculum. The curriculum presented here is easily transferrable between institutions, and can be adjusted or expanded based on the time available. It is also designed to be taught a variety of providers to increase adaptability. Genetics education is part of the ACGME milestones for Ob/Gyn, family medicine, and internal medicine. More importantly, providers in women's health care are exposed to genetics and genetic testing in daily practice. Thus, the development and implementation of genetics curricula are critical to ensure that residents who provide care in women's health emerge from training equipped to provide comprehensive care related to women's reproductive genetics.
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